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<§) A lead (20) is provided which assists in the 
implantation of the lead within an artery or vein of a 
human heart. The lead includes a lead body (32) 
having a distal end (26) and a proximal end (24) and 
at least one electrode (22) carried by the lead body 
intermediate the distal end and the proximal end. 
The lead includes a guide tip (38) carried by the 
lead body which extends distally from the lead body 



24 



20 



distal end. The guide tip includes a distal tip end 
(42) and a tapered portion (40) forming the distal tip 
end. The tapered portion is curved in a direction of 
curvature to offset the distal tip end in a direction 
from the longitudinal center axis (44) of the lead 
body. The guide tip may further include a fixation 
structure (54) for retaining the lead in place after 
implantation. 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to an 
implantable intravenous or endocardial lead for use 
with an implantable cardiac device, such as an 
atrial defibrillator. The present invention is more 
particularly directed to such a lead which is implan- 
table within a vein or artery of the heart and which 
includes a steerable tip at the distal end of the lead 
to enable the lead to be steered along a desired 
path as the lead is implanted. The steerable tip 
may also include fixation means for retaining the 
lead within the artery or vein. 

Implantable cardiac devices, such as pacemak- 
ers or defibrillators, are well known in the art. Such 
devices are configured to be implanted within a 
subcutaneous pocket beneath the skin of a patient 
and to be electrically coupled to the heart through 
one or more leads also implanted beneath the skin 
of the patient. Each lead includes at least one 
electrode which, when properly positioned within 
the heart or within a vein or artery of the heart, 
makes electrical contact with a desired portion of 
the heart for either sensing heart activity or apply- 
ing a therapeutic electrical stimulus to the heart. 

One such implantable cardiac device is an 
atrial defibrillator of the type, for example, de- 
scribed and shown in U.S. Patent No. 5,207,219 
which issued on May 4, 1993 in the names of John 
M. Adams, Clifton A. Arferness, Kenneth R. Infin- 
ger, and Joseph M. Bocek for "Atrial Defibrillator 
and Method for Providing Interval Timing Prior to 
Cardioversion", which patent is incorporated herein 
by reference. The atrial defibrillator described in 
that patent utilizes a first electrode positioned in 
the right atrium or superior vena cava of the heart 
and a second electrode positioned in the coronary 
sinus and great cardiac vein of the heart adjacent 
the left atrium. When the atria are in need of 
cardioversion, the atrial defibrillator applies car- 
dioverting electrical energy between the first and 
second electrodes to cardiovert the atria. 

The cardioverting pathway between the right 
atrium or superior vena cava and the coronary 
sinus and great cardiac vein has been shown to 
exhibit distinct advantages over previous pathways 
for cardioverting the atria. For example, by car- 
dioverting the atria between the right atrium or 
superior vena cava and the coronary sinus and 
great cardiac vein, the cardioverting electrical en- 
ergy is confined, in large measure, to the atria. 
This reduces the risk of undesirable side effects 
such as the inducement of ventricular fibrillation 
during atrial cardioversion. Also, it has been further 
found that this pathway reduces the energy levels 
required to cardiovert the atria resulting in less 
discomfort to the patient and less energy consump- 
tion by the defibrillator to thus extend its useful life. 



One problem associated with the above-men- 
tioned pathway is that it can be difficult to implant 
a lead for positioning an electrode within the coro- 
nary sinus and great cardiac vein. One method for 

5 implanting the lead and electrode, and as de- 
scribed in the aforementioned reference patent, 
includes passing the lead down the superior vena 
cava, through the right atrium, through the os or 
ostium (opening to the coronary sinus) and around 

io to and into the great cardiac vein. This route un- 
avoidably requires the lead distal end to be maneu- 
vered around corners, past vein branches, and 
across constrictions in the coronary sinus and great 
cardiac vein. 

15 Unfortunately, prior art leads do not incorporate 

any means to enable such corners, branches, or 
constrictions to be negotiated. Further, prior art 
leads have distal ends which are blunt and thus 
inherently difficult to properly implant and position. 

20 This is indeed unfortunate because if an electrode 
is not properly positioned, the intended therapy, 
whether pacing or cardioverting, can be severely 
compromised or even rendered ineffective alto- 
gether. 

25 The present invention provides an endocardial 

or intravenous lead which includes a distal guide 
tip which, upon rotation of the body of the lead 
during implantation, serves to steer the distal tip 
end of the lead in a desired direction to readily 

30 negotiate corners, branches, and constrictions or 
the like. Further, the lead of the present invention 
includes fixation means formed in the distal guide 
tip for positively retaining the lead in its final posi- 
tion without impeding the implantation process.. 

35 

SUMMARY OF THE INVENTION 

The present invention therefore provides an 
electrode carrying lead for implantation within an 

40 artery or vein of a human heart. The lead includes 
a longitudinal center axis, a distal end, a proximal 
end. and a guide tip. The guide tip is positioned at 
the distal end and includes a tip end. The guide tip 
includes a tapered portion forming the tip end and 

45 the tip end is offset in a direction from the lead 
body longitudinal center axis. 

The guide tip may further include a fixation 
structure for retaining the lead within the artery or 
vein. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side plan view of an implantable 
lead having a steerable distal guide tip embodying 
55 the present invention. 

Figure 2 is a partial side plan view, to an 
enlarged scale, of the distal end of the lead of 
Figure t. 

2 



Printed from Mimosa 00/12/12 11:37:53 Page: 2 



EP 0 653 223 A2 



Figure 3 is a partial side plan view, to an 
enlarged scale, of the steerable distal guide tip end 
of another lead embodying the present invention. 

Figure 4 is a partial side plan view, to an 
enlarged scale, of the steerable distal guide tip end 
of another lead embodying the present invention 
wherein the steerable guide tip includes a stiffening 
coiled spring. 

Figure 5 is a partial side plan view, to an 
enlarged scale, of the steerable distal guide tip end 
of another lead embodying the present invention 
wherein the steerable guide tip includes longitudi- 
nal grooves for lead fixation. 

Figure 6 is a partial side plan view, to an 
enlarged scale, of the steerable distal guide tip end 
of another lead embodying the present invention 
wherein the guide tip includes a plurality of tines 
for lead fixation. 

Figure 7 is an end view of the lead distal end 
of Figure 6. 

Figure 8 is a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of an- 
other lead embodying the present invention 
wherein the guide tip includes a plurality of tines 
arranged to assist the guide tip in steering the lead 
during implantation and for lead fixation in accor- 
dance with further aspects of the present invention. 

Figure 9 is an end view of the lead distal end 
of Figure 8. 

Figure 10 is a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of a 
further lead embodying the present invention 
wherein the guide tip includes three tines for lead 
fixation in accordance with further aspects of the 
present invention. 

Figure 11 is an end view of the lead distal end 
of Figure 10. 

Figure 12 a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of an- 
other lead embodying the present invention 
wherein the guide tip includes a continuous spiral 
groove for lead fixation in accordance with a further 
aspect of the present invention. 

Figure 13 is a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of a 
further lead embodying the present invention 
wherein the guide tip includes a plurality of in- 
dentations for lead fixation in accordance with a 
further aspect of the present invention. 

Figure 14 is a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of an- 
other lead embodying the present invention 
wherein the guide tip includes a plurality of 
through-holes for lead fixation. 

Figure 15 is a side plan view, to an enlarged 
scale, and partly in cross-section, of the steerable 
distal guide tip end of a further lead embodying the 
present invention wherein the guide tip includes a 



plurality of circumferential grooves and a longitudi- 
nal bore for lead fixation. 

Figure 16 is a side plan view, to an enlarged 
scale, of the steerable distal guide tip end of an- 
5 other lead embodying the present invention 
wherein the guide tip includes a through-hole and a 
longitudinal bore for lead fixation. 

Figure 17 is a partial side plan view of another 
lead embodying the present invention. 

10 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to Figure 1. it illustrates an im- 

rs plantable lead 20 embodying the present invention. 
The lead 20 is particularly configured for use with 
an implantable atrial defibrillator for placing a coiled 
electrode 22 in the coronary sinus and great car- 
diac vein of the heart. In addition to the electrode 

20 22, the lead 20 includes a proximal end 24 and a 
distal end 26. At the proximal end 24 is a connec- 
tor 28 having a connector pin 30 for connecting the 
electrode 22 to an implantable atrial defibrillator 
(not shown). The electrode 22 is carried by a lead 

25 body 32 which extends from the proximal end 24 
to the distal end 26. The electrode 22 is secured to 
the lead body at its proximal end by a proximal 
electrode header 34 and at its distal end by a distal 
electrode header 36. 

30 The lead 20 further includes a guide tip 38 

structured in accordance with the present invention. 
The guide tip is carried by the lead body 32 and 
extends distally from the lead body distal end 26. 
The guide tip includes a tapered portion 40 which 

35 converges to form a distal tip end 42. 

As will be noted in Figure 1, the tapered por- 
tion 40 is curved in a direction of curvature. More 
specifically, the lead body 32 of lead 20 includes a 
center longitudinal axis 44. The guide tip 38 in turn 

40 includes a center axis 46. As will be noted in 
Figure 1, the center axis 46 of the guide tip 38 is 
curved away from the longitudinal center axis 44 of 
the lead body 32 so that the distal tip end 42 of the 
guide tip 38 is offset in the direction of curvature 

45 from the longitudinal center axis 44 of the lead 
body 32. 

Because the guide tip 38 is curved with the tip 
end 42 offset from the longitudinal center axis 44 of 
lead body 32 as illustrated, the guide tip 38 is 

so steerable for steering the lead 20 during implanta- 
tion. The lead body 32 preferably includes a hollow 
core which receives a stylet during implantation. 
When the lead body 32 is rotated about the stylet, 
it will be seen that the distal tip end 42 will rotate 

55 about the longitudinal center axis 44 of the lead 
body 32 so as to steer the distal end 26 of the lead 
20. This enables the lead to be steered around 
corners, past vein branches, and across constric- 
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tions, such as in the coronary sinus and great 
cardiac vein, when the lead 20 is implanted. 

The guide tip 38 may be formed from a rigid 
material. Preferably, such a rigid material is rigid 
porous material such as ceramic or a porous metal 
such as platinum or titanium. Such porous materi- 
als create sites for fibrotic tissue ingrowth to contri- 
bute to fixation of the lead 20 after being im- 
planted. 

The guide tip 38 may also be formed of a 
flexible or pliant material. Such materials include 
polymeric materials such as silicone rubber or 
polyurethane. 

Referring now to Figure 2, it illustrates in a 
partial side plan view, the distal end of the lead 20 
of Figure 1. In Figure 2 it can be seen that the 
distal electrode header 36 includes a retaining 
flange 48 which is received by a correspondingly 
shaped cavity 50 formed in the proximal end of the 
guide tip 38. This fixes the guide tip 38 to the distal 
end 26 of the lead 20. To that end, the guide tip 38 
may be preformed with the cavity 50 for receiving 
the retaining flange 48 of the distal electrode head- 
er 36. Alternatively, if the guide tip 38 is formed of 
a moldable material, it may be molded onto the 
retaining flange 48. 

The guide tip 38, as will be noted in Figure 2, 
further includes a plurality of circumferential 
grooves 52. The grooves 52 form a fixation struc- 
ture 54 for receiving therein fibrotic tissue for re- 
taining the lead 20 in place after implantation. 

Referring now to Figure 3, it shows the distal 
end of another lead 60 embodying the present 
invention. Like the lead 20 of Figures 1 and 2, the 
lead 60 includes a distal electrode header 62 hav- 
ing a retaining flange 64. A guide tip 66 having a 
curved tapered portion 68 is affixed to the retaining 
flange 64. Preferably, although not essential, the 
guide tip 66 is formed of one of the aforementioned 
porous rigid materials to provide fixation of the lead 
60 after implantation. However, the lead 60 may be 
provided with other fixation means such as the 
fixation means disclosed in the aforementioned co- 
pending U.S. Application Serial No. 08/002,138. 

Referring now to Figure 4, it illustrates the 
distal end of another lead 70 embodying the 
present invention. The lead 70 includes a guide tip 
72 which is similar in configuration to the guide tip 
66 illustrated in Figure 3. However, the lead 70 
further includes a stiffening means 74 in the form 
of a coiled spring 76 for stiffening the guide tip 72. 
The coiled spring 76 has a longitudinal center axis 
78. Preferably, the coiled spring 76 is positioned 
within the guide tip 72 so that the longitudinal 
center axis 78 of the coiled spring 76 substantially 
coincides with the center axis of the guide tip 72. 

For retaining the guide tip 72 onto the lead 70, 
the distal electrode header 80 includes a cylin- 



drical^ configured extension 82 having an outer 
diameter which lockingly receives the coiled spring 
76. About the coiled spring 76 is a crimp ring 84 
which may be crimped so as to retain the coiled 
5 spring on the cylindrically shaped projection 82 of 
the distal electrode header 80. 

As in the previous embodiments, the guide tip 
72 includes a tapered portion 86. The tapered 
portion 86 is curved and converges to form the 
w distal tip end 88. 

Referring now to Figure 5, it illustrates the 
distal end of another lead 90 embodying the 
present invention. The distal end of lead 90 is 
essentially identical in configuration to the distal 
75 end of lead 60 of Figure 3. The guide tip 92 of lead 
90 thus similarly includes a tapered portion 94 
which is curved and converges to form a distal tip 
end 96. In contrast to the guide tip 66 of Figure 3, 
the guide tip 92 of Figure 5 includes fixation struc- 
20 ture 54 in the form of a plurality of longitudinal 
grooves 98 which are formed in the guide tip 92. 
The longitudinal grooves 98 provide ingrowth sites 
for fibrotic tissue for retaining the lead 90 in place 
after implantation. 
25 Referring now to Figure 6, it illustrates the 

distal end of a further lead 100 embodying the 
present invention. As in the previous embodiments, 
the distal end of lead 100 includes a guide tip 102 
which is retained and carried by the distal elec- 
30 trode header 104 in a manner as previously de- 
scribed. The guide tip 102 also includes a tapered 
portion 106 which is curved and converges to form 
the distal tip end 108. 

The guide tip 104 also includes fixation struc- 
35 ture 54 in the form of a plurality of tines 110, 112, 
114, and 116. The tines are equally spaced about 
the guide tip 102 and project proximally from the 
guide tip 102 and at an acute angle 9 from the 
guide tip 102. 

40 As may be best seen in Figure 7, the distal tip 

end 108 is displaced from the longitudinal center 
axis 44 of the lead 100 and hence the tapered 
portion 106 is curved in a direction of curvature 
within a first plane 118. The tines 112 and 116 

45 project from the guide* tip 102 in a second plane 
120 which is orthogonal to the first plane 118. 

Preferably, in accordance with this embodi- 
ment, the guide tip 102 is formed of a pliant or 
flexible material. Also preferably, the tines 110, 

so 112, 114, and 116 are integrally formed with the 
guide tip 102 so that the tines are also flexible and 
pliant. A reduced diameter portion 107 of the guide 
tip 102 forms a space 109 for receiving the tines as 
they are deflected in a proximal direction toward 

55 axis 44 (Figure 7) during implantation of the lead 
100. The tines preferably are relatively short and 
small in cross-sectional dimension as compared to 
the tines of prior art pacing endocardial leads, each 
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tine having a length less than two millimeters, and 
preferably about one millimeter, and a cross-sec- 
tional major dimension less than one-half millime- 
ter, and preferably about one-fourth millimeter. Fur- 
ther, the tines need not necessarily be circular in 
cross-section. 

Because the tines are flexible and pliant and 
because the tines may be received into the space 
109 formed by the reduced diameter portion 107 
during implantation of the lead 100, the tines will 
not interfere with or impede the steering or im- 
plantation of the lead 100. However, once the lead 
is properly positioned within an artery or vein, the 
tines will be effective, due to their relatively short 
length, to spring back either partially or fully into 
the configuration illustrated to engage the inner wall 
of the artery or vein. This will promote the growth 
of fibrotic tissue about the tines for retaining the 
lead 100 in place. 

Referring now to Figure 8, it shows the distal 
end of a further lead 130 embodying the present 
invention. The lead 130 includes a guide tip 132 
which, in accordance with previous embodiments, 
is retained and carried by the distal electrode 
header 134. Also in accordance with previous em- 
bodiments, the guide tip 132 includes a tapered 
portion 1 36 which is curved and converges to form 
the distal tip end 138. 

As may be best seen in Figure 9, the guide tip 
132 includes fixation structure 54 in the form of 
tines 140, 142, 144, and' 146. The tines 140, 142, 
and 144 may have the same dimensions as the 
tines of Figures 6 and 7 and may be received 
within a space 139 formed by a reduced diameter 
portion 1 37 during implantation. As will be noted in 
Figure 9, the distal tip end 138 is displaced or 
offset from the longitudinal center axis 44 of the 
lead 130 in a direction within the plane 118. Tines 
142 and 144 extend from the guide tip 132 from 
points 148 and 150 which are below the second 
plane 120 which is orthogonal to the first plane 
118. Because all of the tines 140, 142, 144, and 
146 extend from the guide tip 136 either within the 
plane 120 or below the plane 120 with respect to 
the direction of curvature of the tapered portion 136 
and hence the direction of offset of the distal tip 
end 1 38 from the longitudinal center axis 44 of the 
lead 130, the tines, in addition to the function 
described with reference to Figures 6 and 7, will 
also assist the curved tapered portion 136 in steer- 
ing the lead as the lead is rotated during implanta- 
tion, and push the distaJ portion of the lead against 
the inner walls of the artery or vein after implanta- 
tion to promote retention of the lead by enhancing 
the development of fibrotic tissue. 

Referring now to Figure 10. it illustrates the 
distal end of a further lead 160 embodying the 
present invention. The lead 160 includes a guide 



tip 162 which is retained and carried by the distal 
electrode header 164 in a manner previously de- 
scribed. The guide tip 162 includes a tapered por- 
tion 166 which is tapered and converges to form 
5 the distal tip end 168. The guide tip 162 also 
includes fixation structure 54 which, as may be 
best seen in Figure 11, includes tines 170, 172, 
and 174 which may be dimensioned as previously 
described. During implantation of lead 160, the 

70 tines 170, 172, and 174 may be received within 
recesses 167 formed in the guide tip 162. 

As will also be seen in Figure 11. the tine 172 
is disposed within the first plane 118 and extends 
in a direction opposite the direction of offset of the 

is distal tip end 168 from the longitudinal center axis 
44 of the lead 160. Tines 170 and 174 are dis- 
posed on respective opposite sides of tine 172, are 
equally spaced from tine 172, and lie within the 
second plane 120 which is orthogonal to the first 

20 plane 118. Hence, the tines 170, 172, and 174 will 
perform all of the functions as the tines of Figures 
8 and 9. 

Referring now to Figure 12, it illustrates the 
distal end of another lead 180 embodying the 
25 present invention. The lead 180 includes a guide 
tip 182 which, in accordance with previous embodi- 
ments, is retained and carried by the distal elec- 
trode header 184. Also in accordance with the 
previous embodiments, the guide tip 182 includes 
30 a tapered portion 186 which is curved and con- 
verges to form a distal tip end 188. The guide tip 
182 includes fixation structure 54 in the form of a 
continuous spiral groove 190. The spiral groove 
190 provides sites for ingrowth of fibrotic tissue for 
35 retaining the lead 1 80 in place after implantation. 

Referring now to Figure 13, it illustrates the 
distal end of a further lead 200 embodying the 
present invention. The lead 200 includes a guide 
tip 202 which, in accordance with previous embodi- 
40 ments, is carried and retained by the distal elec- 
trode header 204. The guide tip 202 includes a 
tapered portion 206 which is curved and converges 
to form a distal tip end 208. The guide tip 202 
includes fixation structure 54 in the form of a 
45 plurality of indentations 210 which are formed in 
the guide tip 202 and which imparts an irregular 
surface to the guide tip 202. The irregular surface 
provided by the indentations provides ingrowth 
sites for fibrotic tissue for retaining the lead 200 in 
so place after implantation. Alternatively, the irregular 
surface of the guide tip 202 may be provided by 
multiple bumps or protrusions formed in the guide 
tip 202 or by small particles of granulated material 
adhered to the surface of the guide tip 202. Each 
55 of these structures would provide sites for fibrotic 
tissue growth for lead retention. 

Referring now to Figure 14, it illustrates the 
distal end of a further lead 220 embodying the 
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present invention. The lead 220 includes a guide 
tip 222 which is carried and retained by the distal 
electrode header 224. The guide tip 222 includes a 
tapered portion 226 which is curved and converges 
to form the distal tip end 228. The guide tip 222 
includes fixation structure 54 in the form of a 
plurality of through-holes 230, 232. 234. and 236. 
The through-holes extend entirely through the 
guide tip 222 as illustrated. The through-hole 230 is 
orthogonal to and intersects the through-hole 234. 
Similarly, the through-hole 232 is orthogonal to and 
intersects the through-hole 236. The through-holes 
230. 232. 234, and 236 provide ingrowth sites for 
fibrotic tissue for retaining the lead 220 in place 
after implantation. 

Referring now to Figure 15. it illustrates the 
distal end of a still further lead 240 embodying the 
present invention. The lead 240 includes a guide 
tip 242 which is carried and retained by the distal 
electrode header 244. The guide tip 242 includes a 
tapered portion 246 which is curved and converges 
to form the distal tip end 248. The guide tip 242 
includes fixation structure 54 in the form of a 
plurality of circumferential grooves 250 and a lon- 
gitudinal bore 252 formed in the guide tip 242. The 
circumferential grooves 250 and the longitudinal 
bore 252 provide ingrowth sites for fibrotic tissue 
for retaining the lead 240 in place after implanta- 
tion. 

Referring now to Figure 16, it illustrates the 
distal end of a further lead 260 embodying the 
present invention. The lead 260 includes a guide 
tip 262 which is carried and retained by the distal 
electrode header 264. The guide tip 262 includes a 
tapered portion 266 which is curved and converges 
to form the distal tip end 268. The guide tip 262 
includes fixation structure 54 including a first 
through-hole 270, a second through-hole 272, and 
a longitudinal bore 274. The through-hole 270 is 
orthogonal to and intersects the second through- 
hole 272. The longitudinal bore 274 also intersects 
the through-holes 270 and 272. As a result, the 
through-holes 270 and 272 and the longitudinal 
bore 274 provide ingrowth sites for fibrotic tissue to 
retain the lead 260 in place after implantation. 

Referring now to Figure 17, it illustrates, in 
partial side plan view, another lead 280 embodying 
the present invention. The lead 280 is an elongated 
electrode 282 which extends from an electrode 
header 284 to the tip end 286 of the lead distal end 
288. As will be noted from Figure 17, the elongated 
electrode comprises a coil electrode which is 
shaped to form the guide tip 289. Hence, the 
electrode 282 is shaped at the distal end 288 to 
form a tapered portion 290 which is curved and 
converges to form the distal tip end 286 so that the 
distal tip end 286 is offset from the longitudinal 
center axis of the lead 280. The irregular surface of 



the electrode 282 resulting from the coil turns of 
the electrode provide ingrowth sites for fibrotic 
tissue for retaining the lead 280 in place after 
implantation. 

5 From the foregoing, it can be seen that the 

present invention provides a new and improved 
implantable lead for use with an implantable car- 
diac device. More particularly, the present invention 
provides a new and improved lead for implantation 
io within an artery or vein of the heart. The new and 
improved lead includes a guide tip having a distal 
tip end which is offset from the longitudinal central 
axis of the lead body to permit the guide tip to 
steer the lead body as the lead body is rotated 
15 during implantation. Preferably, the guide tip is 
curved in configuration and includes a tapered por- 
tion for forming the distal tip end. As a result, the 
new and improved lead of the present invention is 
capable of negotiating corners, branches, or con- 
20 strictions which may be encountered during the 
implantation of such a lead in an artery or vein 
such as the coronary sinus and great cardiac vein 
of the heart. 

In addition to the foregoing, the new and im- 
25 proved lead includes fixation structure for retaining 
the lead in place after implantation. The fixation 
structure as disclosed herein does not interfere or 
otherwise impede the steerability of the guide tip 
and hence the implantation of the lead. In fact, in 
30 accordance with the embodiment of Figures 8 and 
9 and 10 and 11, the fixation means add to the 
steerability of the lead distal end. 

As a result, the new and improved lead of the 
present invention provides a means by which an 
35 electrode carried by the lead may be properly 
positioned within the desired location of an artery 
or vein of the heart. Hence, the intended pacing or 
defibrillation therapy to be derived from the posi- 
tioned electrode will be neither severely compro- 
40 mised nor rendered ineffective. 

While particular embodiments of the present 
invention have been shown and described, modi- 
fications may be made, and it is therefore intended 
in the appended claims to cover all such changes 
45 and modifications which may fall within the true 
spirit and scope of the invention. 

Claims 

so 1. An electrode carrying lead (2) for implantation 
within an artery or vein of a human heart, the 
lead characterized by a longitudinal center axis 
(44), a distal end (26), and a proximal end (24), 
and a guide tip (38) positioned at the distal 

55 end and including a tip end (42), the guide tip 

including a tapered portion (40) forming the tip 
end and the tip end being offset in a direction 
from the lead longitudinal center axis. 
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2. The lead of claim 1 further characterized by 
the portion including a central axis (46) which 
is curved away from the lead longitudinal cen- 
ter axis. 

5 

3. The lead of claims 1 or 2 further characterized 
by the guide tip being formed of a rigid ma- 
terial. 

4. The lead of claims 1 or 2 further characterized io 
by the guide tip being formed of a rigid porous 
material. 

5. The lead of claims 1 or 2 further characterized 

by the guide tip being formed of flexible ma- 75 
terial. 

6. The lead of claims 2, 3, 4 or 5 further char- 
acterized by the guide tip (38. 102) including a 
fixation structure (54) for retaining the lead 20 
within the artery or vein. 

7. The lead of claim 6 further characterized by 
the fixation structure including a plurality of 
grooves (52, 98, 270, 272) formed in the guide 25 
tip. 

8. The lead of claim 6 further characterized by 
the fixation structure including an irregular sur- 
face (210) of the guide tip. 30 

9. The lead of claim 6 further characterized by 
the fixation structure including a plurality of 
tines (110. 112. 114, 116; 140, 142, 144, 146; 

170. 172, 174) extending proximally from the 35 
guide tip and at an angle to the guide tip. 

1 0. The lead of claim 1 further characterized by an 
elongated electrode (282) extending to the tip 

end and being shaped to form the guide tip aq 
(289). 



45 



50 



55 
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